The effects of stimulus discriminability, stimulus frequency, and response frequency were examined in a choice reaction time (RT) task. Two levels of response frequency ratio (i.e., one of two responses occurred two or five times as often as the other) were combined with three levels of stimulus configuration. Configuration was defined by the spatial distance between three stimulus lights. Perceptual bias was assessed by the difference in RT between stimuli of equal or unequal presentation probability associated witb the same response. Response bias was assessed by the difference in RT between stimuli of equal presentation probability associated with separate responses which had unequal frequencies of occurrence. The results offered evidence for perceptual bias only, but these effects depended upon the arrangement of the stimulus configuration.
If reaction time (RT) is affected by response frequency independent of stimulus frequency, then RT should be faster for a stimulus associated with a high response frequency even though its stimulus frequency is equal to that of a stimulus associated with a low response frequency. If stimulus frequency has no differential effects, then the RT should not be faster for the more frequent of two stimuli associated with the same response. The results of a number of studies (e.g., Bertclson & Tisscyre, 1966; LaBergc & Tweedy, 1964; LaBerge, Tweedy. & Rickcr, 1967) appear to indicate that the relative response frequency does not affect RT, the only critical variable being stimulus frequency. LaBerge, Legrand, and Hobbie (1969) , however, reported that both stimulus effects and response effects can be operating in a choice reaction time (CRT) task (see also Bodorov, Genkin, & Zarakovskii, 1966; Tsiskaridze, 1967) .
Although LaBerge and his colleagues (as well as Bertelson & Tisseyre, 1966; and Bodorov et al., 1966) have offered evidence 1 This research is based upon a PhD dissertation submitted to the University of Cincinnati. Grateful appreciation is expressed to Donald A. Schumsky, who served as dissertation committee chairman. The author also wishes to thank R. J. Sentcr for his helpful suggestions, and Wally JTall for his assistance with the apparatus.
2 Requests for reprints should be sent to Howard H. Orcnstcin, Department of Psychology, Fun-nan University, Greenville, South Carolina 29613. regarding response and perceptual bias effects, they have ignored the manner in which stimulus discriminability may influence CRT. Orenstein and Schumsky (1968) , using stimuli along the visual spatial dimension, have found that both RT for correct responses and the frequency of erroneous responding increased as the distance separating two critical stimuli decreased, i.e., as stimulus discriminability decreased. Since response bias can be measured by looking at the difference in RT for two stimuli of equal stimulus frequency but unequal response frequency, one might vary the effects due to response bias by increasing the similarity of those two stimuli. Again, since perceptual bias can be measured by looking at the difference in RT for two stimuli (of equal or unequal stimulus frequency) associated with the same response, one might vary stimulus effects by increasing the similarity of those two stimuli. The present research is directed toward examining the existence of such effects.
MKTILOD
Subjects.-Sixty undergraduate students (25 females and 35 males) from the University of Cincinnati served as 5s in the present experiment. Ten 5s were assigned at random to each of six experimental groups.
General procedure and apparatus.--The stimuli used in the present experiment were seven 73-w. 120-v. General Electric frosted white lamps. These lights were used in order to reduce glare and make the stimuli clearly discriminable. The stimuli were presented automatically using a preprogrammed tape reader. The lights (arranged horizontally along the circumference of a circle of 5 ft. radius and displayed 5 ft. from the floor) were designated 1-7, respectively, from left to right. Three lights were selected from the seven lights for any one condition. The 5 1 was seated 5 ft. from the stimulus complex and moved a small spring-loaded hand-held lever switch forward and backward as prescribed by his instructions. A total of three blocks of 60 trials was given to all SB. A block of trials contained a sequence of 60 randomized stimulus presentations.
The S, E, and programming equipment were each in separate rooms so that extraneous stimuli would be reduced to a minimum. Each 5" was taken into the room where the stimuli were displayed. The room was completely darkened during the experiment and the only lights S observed were the stimuli. The 5s, however, were not initially darkadapted.
The design of the present experiment (see Table 1 ) was a 3 X 2 factorial in which 2 levels of response frequency ratio were combined with 3 levels of stimulus discriminability, or stimulus configuration. Response frequency ratios of 2:1 and S: 1 were determined by three numbers, 20, 20, 20, and 10, 10, 40, respectively. Each number corresponded to the absolute frequency of a stimulus within a 60-tr!al block. The first integer represented the frequency of the sole stimulus assigned to one response, and the second two integers of each triplet represented the frequencies of the two stimuli associated with the other response.
A given level of stimulus configuration (i.e., spatial distance between stimuli) was designated by three ordinal numbers, each number representing a different stimulus position in the array. Thus, the three levels were: 1, 4, 7; 3, 4, 7; and 3, 4, 5. There were 12° arcs (approximately 12-in. linear distance) between the following pairs of stimuli: 1-4 and 4-7, and 4° arcs (approximately 4 in.) between Stimuli 3-4 and 4-5. The first number in each triplet corresponded to the sole stimulus assigned to one response, and the second two numbers represented the stimuli associated with the other response. (The first number in each triplet also corresponded to the left stimulus position, L, and the second two numbers corresponded to the center, C, and right, R, positions, respectively.)
Each S was given a few practice trials (E present) with the lever switch in order to learn to grasp it properly. The S was instructed that after he heard a click, a stimulus would be presented a few seconds later. The click was produced by the tape reader advancing the preprogrammed tape and always came 6 sec. after 5"s last response. The click-stimulus interval was varied by E and was either 2 or 4 sec. The onset of a response extinguished the light and initiated the event sequence of the next trial. After E was sure that 5" understood the instructions, E left the room and the experiment began. All response frequencies and latencies (to the nearest .01 sec.) were recorded by E.
Half of the 5s in each group of 10 moved the lever switch forward to the sole stimulus associated with that response and backward to the two stimuli associated with the other response. The remaining 5 Ss had the response direction reversed.
RESULTS
The mean -RT for correct responses to each stimulus for each S, and the percentage of erroneous response (collapsing on Ss) for each stimulus was tabulated. This was done for each combination of response frequency ratio and stimulus config'uration over each block of 60 trials. These data were then treated in several analyses of variance. However, all analyses of the latency and frequency data were confined to the last two blocks of 60 trials.
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Perceptual bias.-Since one of the major purposes of the present study was to determine the existence of perceptual bias, a 2x3 repeated-measures analysis of variance (Winer, 1962) was performed on the correct latencies for the two stimuli associated with the same response. In the 2:1 condidition the presentation probability was identical for each stimulus, while in the 5:1 condition it was different for each. Actually, the effects on RT due to four independent variables were examined. In addition to effects due to response frequency ratio and stimulus configuration, changes in RT over blocks and as a function of stimulus position (C, R) were examined as well. The analysis revealed significant (p < .05) main effects due to response frequency ratio, 1< (1, 54) = ,33.83; stimulus configuration, F (2, 54) = 11.65; and stimuli, /' (1, 54) -77.73. The Stimuli X Response Frequency Ratio interaction was also found to he significant, F (1, 54) = 6.84, p < .05. This would suggest that the difference in RT between the two stimuli that were associated with the same response depends upon the presentation probability of each of those stimuli. This result is not surprising in light of the large discrepancy in presentation probability between the two appropriate stimuli in the 5:1 condition.
Another major interest of the present study was to determine what effect stimulus configuration had on RT. Tn this regard, the Stimuli X Stimulus Configuration interaction was also found to be significant, F (2, 54) =7.16, p < .05. This relationship can be seen in Fig. 1 , which depicts JIT to stimuli (L, C, R) for each configuration as a function of response frequency ratio. This result would suggest that perceptual bias effects were determined, in part, by the arrangement of the stimulus configuration. However, the absence of a significant Stimuli X Stimulus Configuration X Response Frequency Ratio interaction points to the configuration effect being independent of the presentation probabilities of the two stimuli associated with the same response.
A series of t tests (as suggested by Winer, 1962 ; computed separately for each response frequency ratio) revealed that there was no significant difference in RT to the center stimulus (Stimulus 4) between levels of stimulus configuration, and that RT was statistically the same for Stimulus 7 of Configurations 1, 4, 7, and 3, 4, 7. There was, however, a significant difference in RT between Position 7 (combining the data of 1, 4, 7 and 3, 4, 7) and Position 5 (3, 4, 5). This was true for both response frequency ratios; 2:1, t (58) =3.87; 5:1, t (58) -4.28, /; < .01.
Analysis of the percentage of errors revealed only a significant main effect due to stimuli, F (1, 18) = 16.76, p < .05. Apparently, there were fewer errors made to the stimulus which occupied the right position in the array than to the stimulus which occupied the center position. This effect on erroneous responding also appears to vary independently of response frequency ratio and stimulus configuration.
Response bias.-A separate analysis of variance was performed on the correct latencies for the stimuli of equal stimulus freqency but unequal response frequency (i.e., Positions L and C), for each combination of response frequency ratio and stimulus configuration.
Neither main effects nor interactions were significant in this analysis. Therefore, with regard to CRT and moving a lever switch forward and backward, response bias effects were not significant in the present experiment.
The analysis of the percentage of erroneous responding for the L and C positions only, however, revealed one interesting finding. The main effect due to stimulus position was found to be significant, F (1, 18) -19.16, p < .05, which would suggest that there were fewer errors made to the stimulus which occupied the C position than to the one occupying the L position in the array.
DISCUSSION
The present study offers evidence for perceptual bias in CRT, but not response bias effects. However, perceptual bias effects depended upon the arrangement of stimuli.
The present results generally support the finding's of Bcrtelson and Tisseyre (1966) , who concluded that the relative frequency of the response does not affect RT, but that the crucial determinant of CRT is the relative frequency of the stimulus. Similarly, LeBerge et al. (1967) , who also concluded that stimulus frequency is a determinant of CRT, found very large differences in latency between "emphasized and nonemphasized" color stimuli assigned to the same response.
The present findings are at variance with those obtained by Dillon (1966), and LaBergc, et al. (1969) . Dillon presented evidence favoring a response frequency explanation of CRT, but when one inspects the data he presented, this is not entirely the case. Although response bias effects appear to exist with a response frequency ratio of 19: 1 and 9: 1, they are minimal, if not absent, with ratios of 5:1 and 4:1. Similarly, reappraisal of LaBerge et al.'s (1969) results suggests that although response bias effects can be operating with a response frequency ratio of 9: 1, these effects appear to be minimal at ratios of 5: 1 and 2:1. Their results, taken with the present findings, suggest that for response bias effects to appear ratios greater than 5: 1 are required. LaBerge ct al. (1967) have suggested, however, that a problem arises with extreme presentation probabilities. That is, since one stimulus invariably occurs very infrequently it yields few observations on which to base a reliable mean latency estimate.
Since stimulus discriminability seemed to enhance stimulus frequency effects, it is quite possible that response frequency effects might also be enhanced by increasing the discriminability between response alternatives, fn the present study, the two response alternatives were moving a single lever switch forward and backward with the same hand. In Lalierge et al. (1969) study which found response frequency effects, two separate buttons, each assigned to a different hand, were the response alternatives. The difference in similarity of response might in some way have resulted in increasing the possibility of response bias in the LaBerge ct al. (1969) study and its absence in the present one.
Although the results of the present study tend to support a stimulus frequency interpretation of CRT, it would seem that additional experiments are required before we completely accept such a position, ff future experiments confirmed the results of the present study, it might imply that the relatively faster RTs too oft occurring signals are perhaps achieved by a stage of an information processing mechanism primarily concerned with the identification of the stimulus, as Bertelson and Tisseyre (1966) have suggested.
